. Optical pump transmission as a function of SiO 2 passivation layer thickness for the conventional and plasmonic photoconductor active regions. While optical pump transmission into the photo-absorbing substrate of the conventional photoconductor is the result of direct interaction between the pump wave and the semiconductor interface, optical pump transmission into the photo-absorbing semiconductor of the plasmonic photoconductor is through coupling to the excited surface plasmon waves. For this reason, the optical transmission through Au gratings (200 nm pitch, 100 nm spacing, and 50 nm height) with a 150 nm thick SiO 2 passivation layer into the underlying GaAs substrate (blue curve) is different from the direct optical transmission through a 150 nm thick SiO 2 passivation layer into the underlying GaAs substrate (red dotted curve). We used 150 nm SiO 2 passivation layer for the plasmonic photoconductor with Au contact gratings and no passivation layer for the conventional photoconductor, to achieve ~70% optical pump transmission into the photo-absorbing semiconductor for both photoconductors at 800 nm optical pump wavelength. Direct optical pump transmission from air to the underlying GaAs substrate is plotted for reference (red solid curve).
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Supplementary Figure S1 . Optical pump transmission as a function of SiO 2 passivation layer thickness for the conventional and plasmonic photoconductor active regions. While optical pump transmission into the photo-absorbing substrate of the conventional photoconductor is the result of direct interaction between the pump wave and the semiconductor interface, optical pump transmission into the photo-absorbing semiconductor of the plasmonic photoconductor is through coupling to the excited surface plasmon waves. For this reason, the optical transmission through Au gratings (200 nm pitch, 100 nm spacing, and 50 nm height) with a 150 nm thick SiO 2 passivation layer into the underlying GaAs substrate (blue curve) is different from the direct optical transmission through a 150 nm thick SiO 2 passivation layer into the underlying GaAs substrate (red dotted curve). We used 150 nm SiO 2 passivation layer for the plasmonic photoconductor with Au contact gratings and no passivation layer for the conventional photoconductor, to achieve ~70% optical pump transmission into the photo-absorbing semiconductor for both photoconductors at 800 nm optical pump wavelength. Direct optical pump transmission from air to the underlying GaAs substrate is plotted for reference (red solid curve). Comparison between the output noise current of the conventional and plasmonic photoconductive detector prototypes at 50 mW optical pump power, indicating similar output noise current spectra for the conventional and plasmonic photoconductive detector prototypes. The output noise level of the photoconductive detectors is estimated by measuring the time-domain output photocurrent of each photoconductive detector while blocking the incident terahertz radiation, and calculating the frequency components of the measured time-domain output photocurrents, subsequently. The same output noise level for the conventional and plasmonic photoconductive detector prototypes is due to the fact that the dominant noise source in both photoconductive detector prototypes is the Johnson-Nyquist noise rather than the photoconductor Shot noise. The output noise level of the plasmonic photoconductive detector and (b) the conventional photoconductive detector (c) show no dependence on the optical pump power level over the 10 -80 mW pump power range, validating the dominance of the Johnson-Nyquist noise (rather than photoconductor Shot noise) in the device operation regime.
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